Abstract-In this study we derive exact expressions and some recurrence relations for single and product moments of lower record values from generalized inverse Weibull distribution. Two theorems on characterization of the generalized inverse Weibull distribution based on conditional expectation of function and the recurrence relation for single moments of lower records are also presented.
I. INTRODUCTION
The model of record statistics defined by [1] as a model for successive extremes in a sequence of independent and identically distributed ) (iid random variables. This model takes a certain dependence structure into consideration. That is, the life-length distribution of the components in the system may change after each failure of the components. For this type of model, we consider the lower record statistics. If various voltages of an equipment are considered, only the voltages less than the previous one can be recorded. These recorded voltages are the lower record value sequence. . And we suppose that 1 X is a first lower record value. The indices at which the lower record values occur are given by record times
. For more details and references, see [2] - [4] .
Recurrence relations for moments of record values from Gumble and generalized extreme value distributions are derived by [5] , [6] . References [7] - [9] have proved recurrence relations for single and product moments of record values from generalized Pareto, Lomax and exponential distributions respectively. Reference [10] has obtained the recurrence relations for record values from linear exponential distribution. Reference [11] investigated recurrence relations of marginal and joint moment generating functions of record values from power function distribution.
Reference [12] investigated the importance of recurrence relations of order statistics in characterization.
In this paper, we have established exact expressions and some recurrence relations satisfied by the single and product moments of lower record values from the generalized inverse Weibull distribution. Further, conditional expectation of function and the recurrence relation for single moments of lower records have been utilized to characterize the generalized inverse Weibull distribution.
A random variable X is said to have a generalized inverse Weibull distribution, if its pdf is of the form (see [13] )
and the corresponding df is
The inverse Weibull and inverse exponential distributions are considered as special cases of the generalized inverse 
II. RELATIONS FOR SINGLE MOMENTS
Note that for generalized inverse Weibull distribution defined in (1)
Recurrence Relations for the Moments of Generalized Inverse Weibull Distribution Based on Lower Records and a Characterization
The relation in (3) will be used to derive some recurrence relations for the moments of lower record values from the generalized inverse Weibull distribution.
be the first n lower record values from (1) . Then the pdf of
is given by (see [3] , [4] )
We shall first establish the exact explicit expression for
By setting )
A recurrence relation for moments of lower records from df (2) is obtained in the following theorem.
Proof For 1 ≥ n , we have from (4) and (3) 
Integrating by parts treating
for integration and the rest of the integrand for differentiation, we get
The recurrence relation in equation (7) is derived simply by rewriting the above equation.
III. RELATIONS FOR PRODUCT MOMENTS
The joint pdf of two lower record values
, is given by (see [3] , [4] )
(8) The exact explicit expression for the product moments of lower record values from generalized inverse Weibull distribution can be derived as
On expanding
where
By setting ) ( ln x F t − = in (11), we obtain
On substituting the above expression of ) ( y I
in (10), we find that The following theorem gives the relations for the product moments of record values.
and for
Proof From (8), let us consider for
where for integration and the rest of the integrand for differentiation, we obtain when 1 + = m n that
and when 2 + ≥ m n that
Upon substituting the above expressions of ) ( y I into (17) and simplifying, we obtain when 1
and when 2
The recurrence relations (15) 
Making use of (14) in (20), we find that
as obtained in (6) .
be the − m th and − n th lower record values, then the conditional pdf of
and the conditional pdf of 
if and only if
Proof The necessary part follows immediately from (7). On the other hand if the recurrence relation in (25) is satisfied, then on using (4), we have 
Integrating the second integral on the right hand side of (26) by parts, we get 
Now applying the generalization of Müntz-Szász Theorem [14] to (27), we get )
which proves that ) (x f has the form as in (3). Thus in view of (3), we have 
